1. The total hydroxyproline: creatinine ratios in random urines collected every 3 months for 1 year from twenty-six adolescent boys (11-14 years) have been compared with the observed height and weight velocities of the boys during that year.
excretion have a similar profile, and groups of boys with a low THP excretion achieve smaller annual height increments than those in which the THP is greater (Zorab, Clark, Harrison & Seel, 1970) . There have been few studies showing the definitive point, however, i.e. correlation of THP excretion with growth velocity in individual children. We are aware of only one such study; in this, THP excretion in eleven infants correlated significantly with their length velocity over 4 months (Younoszai, Anderson, Filer & Foman, 1967) .
A further reason for investigation concerns the use of random samples of urine. Allison, Walker & Smith (1966) showed that the THP: Cr ratio in a 24 h sample of urine was an improvement on THP excretion alone because it compensated for body size and so gave a narrower range of results in normal subjects of the same age. The ratio determined in random samples correlates well with that found in a 24 h collection (Howells, Wharton & McCance, 1967; Younoszai, Kacic, Dilling & Haworth, 1969) , and so it is probable that the THP: Cr in random urines also is closely related to growth velocity. This relationship has been investigated in only one published study, however (Wharton, Gough, Williams, Kitts & Pennock, 1972) , and again the evidence was largely circumstantial.
Finally, although there are many studies in which sequential THP and THP: Cr in the same child are quoted, the number of children has been small and the period of study no more than a few months, yet some of the potential clinical uses of THP excretion, e.g. management of hypothyroidism in childhood, involve follow-up for some years.
In view of these three points and because of the potential clinical use of the THP: Cr in paediatric practice, this investigation was designed to study the sequential changes in THP:Cr of random urines collected from healthy children throughout a whole year and to correlate these levels with the observed growth velocities of the individual boys.
M E T H O D S
Starting in July 1969, twenty-six boys aged 11-14 years, pupils at the Queen Elizabeth Hospital (Public School) Bristol, were measured at 6-monthly intervals, and urine collected from them at 3-monthly intervals for 1 year.
Anthropometry
Height was measured with a Harpenden Stadiometer and weight on an Avery Beam balance. The same apparatus was used by the same observers (B.A.W. and G.G.) on all three occasions.
Urine collections
A random sample of urine was collected from each boy in the middle of a Wednesday afternoon on each of the five occasions. An aliquot of the urine was acidified and kept at -20°C until analysis. Total hydroxyproline and creatinine were determined by autoanalyser methods (Pennock, Moore & Hoyle, 1970) and the results are expressed as mg of hydroxyproline per g of creatinine. Table 1 compares the height and weight velocities of the boys during the year's observation with the THP: Cr ratios of the urines obtained at 3-monthly intervals. A significant correlation between growth velocity and urinary THP : Cr, and a significant regression coefficient were found in all instances. Fig. 1 shows the weight velocities during the two 6-month periods, July-December and December-July, plotted against the THP : Cr ratio at the mid-point of each period (lines 6 and 8 from Table 1 ). For each 6 months there were significant coefficients of correlation and regression. The regression lines for each 6-month period are significantly different from each other (P< O*OOl), however, so that for the same weight-velocity the ratio was higher during the first 6 months than during January-July. Comparison of lines 5 and 7 of Table 1 shows similarly that for the same height velocity the ratio was higher during the first 6 months than during January-July. The relationships between growth velocity and THP : Cr therefore varied during the year's observation.
RESULTS

Relationsliip of urinary THP: Cr ratios to growth velocity
Variation of THP: Cr ratios during the year Fig. 2 shows the THP: Cr ratios at each of the five collections and also the growth velocities during each 6-month period. The ratios fell significantly during the first 9 months and then rose during the last 3 months, Height and weight velocities were higher (but not significantly so) during the first 6 months than during the second 6 months, i.e. those months when the THP: Cr ratios were higher. In Table 2 the results have been divided into two groups. Group A: boys whose growth rate was greater during the first 6 months, i.e. a decelerating group; Group B: boys whose growth rate was greater during the second 6 months, i.e. an accelerating group. Table 2 shows the THP: Cr ratios in the two groups of boys. Although Group B boys had accelerated their growth rate during the second 6 months (January-July) the THP: Cr ratios were nevertheless lower than during the first 6 months (July-January). The sequential changes in THP:Cr are not fully explained therefore by changes in growth velocity. Fig. 3 shows the relationship between the change in weight velocity from one 6-month period to the other (i.e. the acceleration) with the change in the THP: Cr during these periods. There in the THP:Cr ratio from month 3 to month 9 (r = 0.53, P<O.OI, y = 3.6xf29, P<O.OI).
was a significant correlation and regresaion. Height deceleration was also related to the c h a w
DISCUSSION
The results in each 12-and 6-month period show that the THP: Cr ratio in random samples of urine (without correction for surface area or any other body measurement) is related to the growth velocity of the individual child (Table 1) . Since a comparatively narrow age-range was chosen this relationship of urinary THP: Cr to growth velocity was not merely a function of age, and since normal children were studied the relationship holds true under physiological circumstances.
The regression formulae offer the possibility of converting an individual ratio into a specific growth rate, but the confidence limits in many instances were quite large and in any case Fig. 1 showed that the characteristics of the regression formula changed during the year. It would therefore be unwise to attempt to convert an individual THP: Cr results into specific anthropometric terms; rather the value should be accepted as a general indication of growth rate.
There were significant changes in the ratio during the year (Fig. 2) which, as Table 2 has shown, were not completely explained by changes in growth rate. It is known that THP excretion is increased in rickets and osteomalacia (Klein & Curtiss, 1963; Smith & Dick, 1968) and is decreased in guinea-pigs with scurvy (Martin, Mergenhagen & Prockop, 1961) , so that such seasonal factors as sunlight and diet might affect sequential THP: Cr values independently of growth rate.
In clinical practice the THP: Cr ratio would be most useful for the study of different therapeutic regimes in groups of children studied simultaneously. Although sequential changes in the ratio were related to the sequential changes in growth rate (Fig. 3) , a changing ratio in an individual over 6 months or more must be interpreted with care because of the possible effects on collagen metabolism of factors other than growth, such as diet and sunlight. Fig. 3 shows the exact mathematical allowance for these other factors in the circumstances of this particular study (i.e. a fall of less than 30 on average implied acceleration), but although some allowance could be made for the decrease of THP : Cr which occurs in the winter months in the assessment of a result, this exact information would not normally be available in day-to-day clinical practice. In short-term studies these other factors would presumably be less important so that interpretation is easier. THP : Cr has the particular advantage of reflecting the current rate of collagen turnover at the time the urine was collected. Anthropometry or chemical indicators of body composition such as urinary creatinine, however, can show only the end point which has been reached so that calculation of growth rates based on these methods are necessarily in retrospect and give mean values for a particular period.
Since THP : Cr is related to growth rate over periods of 6 months it may be related to growth rate over shorter periods of time, but with present methods of anthropometry it would be impossible to validate the relationship for periods of less than 3 months.
